A systematic study by complementary techniques shows that PET-waste from plastic vessels is a competitive precursor of carbon electrodes for supercapacitors. PET derived-activated carbons follow the general trends observed for highly porous carbons and display specific capacitances at low current density as high as 197 F g -1 in 2M H 2 SO 4 aqueous electrolyte and 98 F g -1 in the aprotic medium 1M (C 2 H 5 ) 4 NBF 4 /acetonitrile. Additionally, high performance has also been achieved at high current densities, which confirms the potential of this type of materials for electrical energy storage.
Introduction
The increasing demand for electrical systems that provide high power in short term pulses, has focused the efforts to the development of supercapacitors (SC) based on porous carbons [1] [2] [3] . Recent studies have emphasized the advantages of microporous carbons as far as those with pores below 1 nm achieve higher specific capacitances (in F m -2 ) than materials with wider porosity [3] [4] [5] [6] . This capacitance increase has been explained by the distortion of the ion salvation shell, leading to a closer approach of the ions to the carbon surface. Moreover, microporous carbons are more competitive than mesoporous materials in terms of volumetric capacitance (in F cm -3 ) [4, 7] .
Another priority for the large-scale implementation of SC systems is actually focused on the development of low-cost carbons [8] . In this context, the utilization of residues as precursors of carbons with a high surface area and a porosity centered in the micropores range is an interesting strategy. The current plastic vessels consumption rate generates a huge amount of poly(ethyleneterephthalate) (PET) waste. This solid presents a low bio-and photodegradability which leads to an environmental concern.
Previous studies have suggested the production of activated carbons with suitable features to be used as adsorbents for processing PET-waste [9] [10] [11] [12] This work presents the potentiality of PET as a low-cost precursor of microporous carbons with promising properties for electrodes in both aqueous (H 2 SO 4 ) and organic (tetraethyl ammonium tetrafluoroborate in acetonitrile) supercapacitors.
Experimental
The present study is based on eight activated carbons derived from PET as raw material. Their synthesis has been reported elsewhere [10, 11] . Basically, it was performed by two procedures. The first one is that frequently used, which consists of the carbonisation of PET at 950ºC and the further activation of the char with CO 2 at the same temperature for 4 and 8 hours (A-series in Table 1 The accuracy in the Ragone plots obtained with our laboratory-scale device has been estimated to be around ± 8 %. , which are close to the upper bounds found for highly activated carbons [7, 13] .
Results and discussion
As an example, the cyclic voltammograms displayed in Fig. 2 ) is observed.
As a first approximation, dynamic aspects of the performance of SC based on PETcarbons were provided by cyclic voltammetry. The preservation of the rectangular shape of cyclic voltammograms, with steep current change at the switching potentials, over a wide range of scan rates reveals quick charge propagation in the corresponding electrodes (Fig. 2) .
Ragone-type plots relating power-density to achievable energy-density of capacitors allowed further evaluation to confirm the relevant potentiality of PET basedcarbons in aqueous and organic media. (Table 1) , the corresponding surface area is not accessible to the (C 2 H 5 ) 4 N + ion (0.68 nm) and the power storage is reduced.
The Ragone plots indicate that carbons with similar porosities do not necessarily display the same electrochemical behaviour. This suggests that, although textural parameters play a key role, other factors must be also considered to further maximize the performance of carbon-based supercapacitors.
Figs. 4 and 5 reveal a similar trend in both electrolytes, the bad performers being mostly the carbons obtained by the more classical method for the manufacture of activated carbons (carbonization of the precursor followed by activation with CO 2 ). It seems that the new procedure based on the basic solvolysis and the subsequent carbonization is potentially more advantageous to obtain highly porous carbons with enhanced performance in supercapacitors.
Conclusions
The present study shows that PET is a competitive precursor of electrode materials for supercapacitors. In this perspective, the use of PET-wastes to obtain low-cost highperformance carbons is an interesting approach dealing simultaneously with the problems of energy storage and recycling.
PET derived-activated carbons follow the general trends for highly porous carbons and display specific capacitances at low current density between 106 and 197 Fg 
